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When insemination occurs early in the menstrual cycle the sperm may be over-ripe,and when fertilisation occurs later e ova may be over-ripe. Both fertilisation of an over-ripe ovum or by an over-ripe sperm the survivaj ofmale embryos may thus be relatively incased, resulting in an increased male to female sex ratio at birth. Similarly, the development of the embryo from an over-rpe sperm or ova may be impaired, resulting in dedayed and lowimplantaiion of the embryo in the uterus and hence placenta praevia.
Placenta praevia may thus be due to delayed development and implantation of the blastocyst resulting from early or late insemination, which is associated with an increase in the male to female sex ratio. The progressive increase in the sex ratio with increasg parity in women with placenta praevla is dfficult to explain unlessincreasing parity is in some way associated with an increase in the incidence of feriisation of over-ripe ova or by over-ripe sperms. The significant increase in -the sex ratio nevertheless suggests that early or late insmination and impaired development ofthe embryo may be a predisposing factor in placenta praevia. factors. Because of the irregularity this system should have yielded an essentially random sample. 13 To limit the study as much as possible to hypertension induced by pregnancy rather than pre-existing hypertension pre-eclamptic and non-preeclamptic women who were recorded on the birth certificate as having a history of hypertension, heart disease, chronic renal failure, or diabetes were excluded from the analysis.
Maternal and paternal race were both required for assignment of the infant's race and were both recorded on the birth certificate. 14 Data on race were available in these categories: Mexican or Chicano (Hispanic); Chinese, Japanese, Filipino, Hawaiian, or other Asian and Pacific Islander (Asian); Indian or Red (native American); negro, black, or coloured (black); white or Puerto Rican (white). Maternal and paternal race were considered to be dissimilar when they fell into different categories and similar when they fell into the same category. Evidence from previous work on population analyses of HLA-A, HLA-B, HLA-C, HLA-DR, and other genetic markers indicates that such categories may be used to separate subjects into genetically dissimilar groups. '5 Other previously reported and possible risk factors for pre-eclampsia for which data were available from birth certificates included maternal age, race, and parity, maternal and paternal occupational state,'2 marital state,'6 sex of infant,'7 history of miscarriage,"' interval since last live birth, and interval since last fetal death. The relation between pre-eclampsia and each of these factors was investigated by categorical analysis, using odds ratios and standardised odds ratios. 1920 Factors shown by this method to be related to pre-eclampsia were considered to be potential confounders of the relation between pre-eclampsia and dissimilar race of parents. 2' The relative risk of pre-eclampsia associated with dissimilar race of parents was estimated by the odds ratio, for which confidence intervals were calculated by the test based method.22 The odds ratio was evaluated for confounding by stratification and adjustment for each of the potential confounders by the Mantel-Haenszel method.23 If the adjusted odds ratio differed from the unadjusted odds ratio confounding was considered to be present. 24 For the final analysis the odds ratio was simultaneously stratified and adjusted for all confounders by Mantel-Haenszel adjustment. In addition, each maternal-paternal racial combination was investigated to determine whether the increased risk of pre-eclampsia was limited to any particular subgroup.
Results
We identified 1404 women with pre-eclampsia, corresponding to a yearly incidence of pre-eclampsia throughout the state of 22/1000 live births. After women with cardiovascular disease, renal disease, and diabetes and those for whom data required for the final analysis were lacking had been excluded there were 973 women with pre-eclampsia and 1480 women without available for analysis (table I) .
The unadjusted odds ratio relating dissimilar race of parents to preeclampsia was 1-5, suggesting that there was a 1 -5-fold increase in risk of preeclampsia associated with dissimilar race. Maternal age, race, and occupation, marital state, parity, history of spontaneous abortion, interval since the last live birth, interval since the last fetal death, and paternal occupation were associated with pre-eclampsia and were considered to be potential confounders of the odds ratio. Stratification of the odds ratio by each potential confounder showed that Mantel-Haenszel odds ratios adjusted for maternal race, parity, and interval between births differed from 15 (table  II) . Simultaneous stratification by maternal race, parity, and interval 373 between births showed that dissimilar race of parents was associated with a 1 -9-fold increased risk ofpre-eclampsia (95% confidence interval= 1 3, 2-8) . The increased risk was not limited to any particular racial combination of parents.
Discussion
This study shows that dissimilar race of mother and father is associated with an increased risk of pre-eclampsia. The results also suggest that genetic dissimilarity is an important cause of preeclampsia. Racial dissimilarity of father and mother was associated with 9-4% of the cases of pre-eclampsia in Washington.25 The total proportion of pre-eclampsia associated with genetic dissimilarity should be very much larger than that in view of the genetic dissimilarity that exists between parents within racial categories.
The results of the study may have been influenced by the retrospective use ofthe doctor's diagnosis ofpre-eclampsia. Women who did not meet the strict criteria of the American College of Obstetrics and Gynecology for pre-eclampsia may have been included among the cases, and some women who did meet these criteria may have been included among the controls. Both of these errors would have diminished distinctions between the two groups and resulted in underestimation of the true risk of pre-eclampsia associated with dissimilar race of parents.
If, by chance, physicians were more likely to diagnose women as having pre-eclampsia when the mother and father were of different race, the risk could have been overestimated. Two observations suggest that this was unlikely. Firstly, more frequent diagnosis is unlikely as dissimilar race of parents is not generally thought to be related to pre-eclampsia, and, secondly, increased diagnosis through more frequent contact with doctors is unlikely as the month in which prenatal care began was similar in those with and without pre-eclampsia.
Another factor that may have affected the results of the study is the use of differences in racial or ethnic groupings, or both, as global measures of genetic dissimilarity. The Hispanic group, in Furthermore, the results of this study support the current theory that pre-eclampsia results from a disorder in the maternilimmuneI response to paternally inherited fetal antigens. Evidence indicates that this disorder may be influenced by many factors, such as maternal inheritance of a predisposition to pre-ecampsiam29 and maternal history of previous exposure to homologous antigens through blood transfusions-* and sexual intercourse.' The antigenic stimulus of the pregnancy is undoubtedly also important, and an excess of antigen-antibody complexes might occur when antigenic stimulus increases because ofgenetic dissimilarity ofthe iiothera`nd fetus.' Evidence thought to indicatethat genetic similarityiesultsin pre-eclampsia is based on reports of disordered maternal immune function and maternal HLA homozygosity. These findings may be more consistent with an inherited maternal immune dysfunction tn with genetic similarity, as pointed out by the authors of-th. ose reports.93' In addition, the lack of evidence for HLA and-ABO incompatbility between mother and fetus32 does not rule out genetic dissimilarity for reasons discussed above.
In the future the rough concepts of "similarity" and "difference" will, we hope, be refined by the development of more specific hypotheses. Unfortunately, the results of this study do not provide obvious clues for further study.: Nevertheless, neither the association`bettween pre-ec psia and interval'between births nor theassoca onbetween pre-eclaipsiaand ma c ofparents has ben noted previoisly, and both.should be studied fiither.-in conclusion, these results support an association between.pre--eclampsia and genetic dissimilarity of mother and father and -the ery that pre-eclampsia hasAn o genetic aetiology.
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